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Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416A378form and completed the 6-minwalk test. The control group performed a
computerized gait test and completed the SF-36 health survey.
Results: All ankle fracture patients presented compromised gait pat-
terns and limb symmetry compared to controls (P<0.05). Ankle fracture
patients also had lower SF-36 scores compared to controls (P<0.05).
Signiﬁcant differences were found between the unimalleolar group
compared to the bimalleolar and trimalleolar groups in most parame-
ters, except for the FAOS scores. There were no signiﬁcant differences
between the bimalleolar fracture group and the trimalleolar fracture
groups.
Conclusions: Although all fracture severity classiﬁcation groups pre-
sented a compromised gait pattern and worse clinical symptoms
compared to controls, it seems that patients with a unimalleolar frac-
ture is a different group compared to bimalleolar and trimalleolar
fracture. Furthermore, it seems that bimalleolar fracture and tri-
malleolar fracture affect the gait pattern and clinical symptoms to an
equal extent, at least in the short-term.
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MULTI-ARRAY AND MASS SPECTROMETRIC ANALYSIS OF PLASMA
FROM PATIENTS WITH SPINAL DISORDERS: ATTEMPTING TO
IDENTIFY NOVEL BIOMARKERS
A. Segar y,z, J. Fairbank y,z, H. Kramer x, S. Turner k, J. Menage k,
S. Roberts k, J. Urban x. yNufﬁeld Dept. of Orthopaedics, Rheumatology
and Musculoskeletal Sci., Univ. of Oxford, Oxford, United Kingdom;
zNufﬁeld Orthopaedic Ctr., Oxford Univ. Hosp. NHS, Oxford, United
Kingdom; xDept. of Physiology, Anatomy and Genetics, Univ. of Oxford,
Oxford, United Kingdom; k Spinal Studies & ISTM (Keele Univ.), Robert
Jones & Agnes Hunt Orthopaedic Hosp., Oswestry, United Kingdom
Purpose: Plasma biomarkers have the potential to be useful for helping
to deﬁne phenotypes, classify patients and predict disease progression
and treatment response. To date, there have been few investigations of
biomarkers in patients with spinal disorders. We used two different
techniques, a targeted and an unbiased approach, to examine levels of
plasma proteins in patients in comparison to those in controls.
Methods: Patients were recruited from two tertiary spinal units and
blood was collected at the time of surgery. Baseline patient information
included age, height, weight, diagnosis and symptom severity. Plasma
was extracted within one hour of blood collection and stored at -80C.
Subsequent analysis was by mass spectrometry (MS) and quantiﬁcation
of 10 pro- and anti-inﬂammatory cytokines (IFNg, IL1b, IL2, IL4, IL6, IL8,
IL10, IL12, IL13 and TNFa).
Results: The study population consisted of 49 patients (36 with disc
herniation (DH) and 13with spinal stenosis (SS)) and 6 healthy controls,
the mean ages being 52 and 53 years, respectively. Of the pro-inﬂam-
matory cytokines, TNF-a was signiﬁcantly higher in all patients than
controls, particularly those with spinal stenosis (p<0.05). Higher IL-6
was associated with severe pain, but not signiﬁcantly (p¼0.07). Ele-
vated IL-8 was associated with longer duration of symptoms (p<0.05).
From MS, we identiﬁed proteins that were present in plasma of all
patients but not in any controls. These included lumican (a small leu-
cine-rich proteoglycan), clusterin (inﬂammation and apoptosis) and
complement C4b, 5, 6, 7, 9 (innate immunity).
Conclusions: Raised plasma pro-inﬂammatory cytokines may contrib-
ute to and potentiate pain and disc degeneration. The novel biomarkers
identiﬁed byMS provide a new avenue for investigating causes of spinal
disorders and pain. In particular, complement, part of the innate
immune system, has been implicated in osteoarthritis and its role in
disc degeneration should be further investigated.
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OBESITY IS ASSOCIATED WITH A CLINICAL DIAGNOSIS OF LUMBAR
SPINE STENOSIS BUT NOT LUMBAR DISC HERNIATION OR
DEGENERATIVE SPONDYLOLISTHESIS
A. Segar y,z, J. Urban x, J. Fairbank y,z, A. Judge y. for the Genodisc
ConsortiumyNufﬁeld Dept. of Orthopaedics, Rheumatology and
Musculoskeletal Sci., Univ. of Oxford, Oxford, United Kingdom; zNufﬁeld
Orthopaedic Ctr., Oxford Univ. Hosp. NHS Trust, Oxford, United Kingdom;
xDept. of Physiology, Anatomy and Genetics, Univ. of Oxford, Oxford,
United KingdomPurpose: Clarifying a clinical phenotype is important as it provides a
deeper understanding of patients and will help to guide further
research and treatment modalities. The aim of this study was to identify
predictors of the clinical diagnosis of lumbar disc herniation (LDH),
lumbar spine stenosis (LSS), spondylolisthesis (DS) and non-speciﬁc
back pain (NSBP), with a focus on obesity.
Methods: Patients were recruited as part of the pan-European Genodisc
study. In total, 2636 patients were enrolled across six tertiary spine
centres. At presentation, patients were seen by the treating surgeon and
using all available clinical information, placed into one or more of the
diagnostic categories LDH, LSS, DS and NSBP. Patients can exhibit clin-
ical features of more than one category and were categorised accord-
ingly. Multivariate logistic regression was used to model the
relationship between the diagnoses and BMI. Given the comprehensive
data, we were able to correct for multiple clinical confounders.
Results: LDH was the most common diagnosis followed by LSS, DS and
ﬁnally, NSBP. There was considerable overlap between these four cat-
egories. Of those with LDH, 20% shared a diagnosis of LSS (see ﬁgure). In
the multivariate analysis, there was no relationship between BMI and a
diagnosis of LDH (1.01 [95% CI 0.93,1.11]). Age which was the strongest
negative predictor of LDH. Both BMI (OR 1.21 [95% CI 1.10, 1.33]) and age
(OR 2.04 [95% CI 1.88, 2.21]) were associated with increased odds of LSS.
The relationship between BMI and DS or NSBP was not signiﬁcant.
Smoking was positively associated with LSS and LDH.
Conclusions: This analysis presents a pragmatic approach to under-
standing phenotypic features of common spinal diagnoses. There was
considerable overlap in diagnosis, indicating that patients have com-
plex presentation patterns. We also deﬁned other strong associations
that may inform clinical understanding of patients and guide further
research.
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THE INFLUENCE OF OBESITY ON BACK AND LEG PAIN IN SPINAL
PATIENTS: A STUDY OF 2,636 PATIENTS
A. Segar y,z, J. Urban x, J. Fairbank y,z, A. Judge y. for the Genodisc
ConsortiumyNufﬁeld Dept. of Orthopaedics, Rheumatology and
Musculoskeletal Sci., Univ. of Oxford, Oxford, United Kingdom; zNufﬁeld
Orthopaedic Ctr., Oxford Univ. Hosp. NHS Trust, Oxford, United Kingdom;
xDept. of Physiology, Anatomy and Genetics, Univ. of Oxford, Oxford,
United Kingdom
Purpose: : The 2010 Global Burden of Diseases Study found low back
pain (BP) to be the leading cause of disability worldwide and placed an
urgent call to understand further the predictors. Obesity is a possible
predictor as it has been associated with increased low back pain in a
small number of population studies. The relationship in patients in
unknown but it is important since patients are those who present to
surgeons, rheumatologists and physiotherapists daily. The aim of this
study was to identify the relationship between obesity, quantiﬁed by
body mass index (BMI), and both back and leg pain in spinal patients.
Methods: The Genodisc Study was a large prospective study of patients
presenting to tertiary EU spinal units, which recruited 2636 patients
between 2008 and 2013. Patients scored both back and leg pain in the
range 0-10 using a visual analogue scale. Multivariate linear regression
was used to model the relationship between BMI and pain. Potential
confounders included in the model were: age, Zung Depression score,
episodes of sport, gender, disability beneﬁt, family history, previous
Table 1. The stages of disc diseases
The stages of
disc diseases
Number of
pts (n¼40)
Number of
discs (n¼157)
Number of discs in relation
to patients with discopathy
Bulging 4 (10.0%) 7(4.5%) 1.75
Protrusion 37(92.5%) 120(76.4%) 3.24
Extrusion 15(37.5%) 27(17.2%) 1.8
Sequestration 2(5%) 3(1.9%) 1.5
p <0.0001 ,0.0001 -
Table 2. Correlation of morphological changes in spine with neurological
symptoms
Morphological changes
in spine
Absent - A
Present - P
Neurological
deﬁcits N¼8
p
Spondylolisthesis A - N¼35 P - N¼5 6 (17.1%) 2 (40%) 0.2568
Stenosis of spinal canal A - N¼31 P - N¼9 4 (12.9%) 4 (44.4%) 0.0373
Deminishion of lateral
recesses and
intervertebral foramens
A - N¼4 P - N¼36 1 (25%) 7 (19.4%) 1.000
Compression of roots
of spinal nerves
A - N¼19 P - N¼21 3 (15.8%) 5 ((23.8%) 0.6984
Bulging A - N¼36 P - N¼4 8 (22.2%) 0 0.5658
Protrusion A - N¼3 P - N¼37 0 8 (21.6%) 1.000
Extrusion A - N¼25 P - N¼15 4 (16.0%) 4 (26.7%) 0.4439
Sequestration A - N¼38 P - N¼2 6 (15.8%) 2 (100%) 0.0359
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morbidities. Back and leg pain were modelled separately.
Results: The mean age of the study population was 50.9 years and the
mean BMI was 27.2kg/m2; 54% of the patients were women. The mean
back and leg pain scores were 6.2 and 6.7 respectively. With greater
BMI, therewas a linear increase in both back and leg pain (see ﬁgure). In
our fully adjusted model, a 5-point increase in BMI was associated with
an increase in back (0.15 units [95% CI 0.04,0.27]) and leg (0.22 units
[95% CI 0.10,0.33]) pain scores. Female gender (0.36 units [95% CI
0.12,0.61]), heavy workload (0.65 units [95% CI 0.33,0.97]), rheumatoid
arthritis (0.79 units [95% CI 0.40,1.18]), previous spine surgery (0.52
units [95% CI 0.26,0.79]), and depression (0.57 units [95% CI 0.42,0.71])
were all associated with increased back pain. These variables, as well as
smoking (0.35 units [95% CI 0.08,0.61]), were signiﬁcant predictors of
leg pain.
Conclusions: In this large cross sectional study of spine patients pre-
senting to tertiary European centres, several variables were found to
predict higher pain scores. Obesity, as measured by increased body
mass index, was associated with increased back and leg pain but, on
account of the low coefﬁcients, whether this increase is clinically
meaningful is questionable. Nevertheless, weight loss could be a
strategy for modulating back and leg pain; for instance, apart from its
direct effects, it has been shown elsewhere that a high BMI is associated
with depression, a strong predicator of back pain and leg pain. We also
found that heavy workload and smoking were signiﬁcantly associated
with both back and leg pain, in agreement with earlier epidemiological
studies. It has been suggested that these variables contribute to pain by
inducing degeneration of the intervertebral disc. However, as we and
others have shown, the association of these variables with disc
degeneration is marginal hence our results suggest they could inﬂuence
the experience of pain directly though the mechanisms involved still
require identiﬁcation.
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PRELIMINARY ANALYSIS OF THE CLINICAL PICTURE IN PATIENTS
WITH SPONDYLOARTHRITIS DEPENDING ON THE TYPE AND
SEVERITY OF CHANGES ON MRI
M. Wislowska, Sr., D. Lachman, Jr.. Central Clinical Hosp., Warsaw, Poland
Purpose: The aim of the study is to analyze the correlation between the
type and severity of degenerative changes in the intervertebral disc in
comparison to the incidence of neurological symptoms.
Methods: The study included 40 patients, 30 men and 10 women aged
52.2 ± 10.2 years. Mean index of BMI was 27.9±3.2 kg/m2. Each patient
underwent neurological examinations with 1,5 TMRI of the cervical and
lumbar spine.
Results: Prolaps of nucleus pulposus observed in each patient inmean 4
± 2 vertebras. The most frequently was the second stage (76.4% of disc
diseases, 92.5% of patients). Less frequently there were the third stage
(37.5% of patients, 17.2% of disc diseases), the ﬁrst (10% of patients, 4.5%
of disc diseases) and the forth (2 patients, 1.9% of disc diseases) (table 1).
Protrusion was observed signiﬁcantly statistically frequently than
bulging, extrusion and sequestration (1, 3 and 4stages: all p<0.0001),
3rd stage signiﬁcantly statistically frequently than 1 (0.0039) and 4:
(0.0004). The most frequently we observed deminishion of lateral
recesses and intervertebral foramens : in 36 (90%) patients,compression on roots of spinal nerves: in 21 (52,5%) patients , and
stenosis of spinal canal - in 9 (22,5%) pts, spondylolisthesis: in 5 (12,5%)
pts. Spondylolisthesis and stenosis of spinal canal observed only in
stage 2 and 3. Deminishion of lateral recesses and intervertebral fora-
mens and compresion on roots of spinal nerves we observed sig-
niﬁcantly statistically frequently in stage 4 and 3 (88.9% and 55.6%, in
both cases p<0,001). Deminishion of lateral recesses and intervertebral
foramens were accompanied with 60% of disc diseases in stage 2
(protrusion) and 88.9% in stage 3 (extrusion). Compression of roots of
spinal nerves we observed in 20% of cases and 55.6% of discopathy.
Neurological deﬁcits (motor and sensory) observed in 44.4% of patients
with stenosis of spinal canal and 12.9% of patients without stenosis
(p¼0.0373). Neurological deﬁcits signiﬁcantly statistically frequently
observed in 4th stage of discopathy (100%) than the other stages of
patients (15.8%, p¼0.0359).
Conclusions: Neurological deﬁcits within patients observed with
sequestration and stenosis of spinal canal in MRI examinations.Stem/Progenitor Cells
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LOCALLY ADMINISTERED ADIPOSE DERIVED MESENCHYMAL STEM
CELLS REINFORCE THEIR ANTI-INFLAMMATORY EFFECT THROUGH
IL-1b MEDIATED ATTRACTION OF NEUTROPHILS INTO KNEE JOINTS
WITH EXPERIMENTAL OSTEOARTHRITIS
S.C. van Dalen, R. Schelbergen, A. Slo€etjes, N. Cremers, M. ter Huurne,
F. Wagener, W. van den Berg, P. van Lent. Radboud Univ. Med. center,
Nijmegen, Netherlands
Purpose: Osteoarthritis (OA) is characterized by cartilage breakdown
and ectopic bone formation in joints. Recent studies have shown that
low grade synovial inﬂammation, reﬂected by inﬂammatory factors like
interleukin-1 beta (IL-1b), contributes to joint pathology. Recently we
found that adipose derivedmesenchymal stem cells (ASCs) exhibit anti-
inﬂammatory characteristics and reduce joint pathology after local
application into mouse knee joints with experimental OA. This anti-
inﬂammatory effect is only observed after intra-articular injection in
early but not late phase OA, suggesting that the effect may be mediated
by pro-inﬂammatory mediators. Our objective is to study the effect of
IL-1b on the anti-inﬂammatory potency of ASCs in early OA.
Methods: Experimental OAwas induced by injection of collagenase into
murine knee joints (CIOA). Total knee joints were stained with hae-
matoxylin/eosin and the PMN speciﬁc antibody NIMPR14. ASCs were
isolated from adipose tissue and stimulated with IL-1b or interferon-
gamma (IFN-g). Gene expression in synovium and stimulated cells were
analyzed using qPCR. Protein levels of chemokines and cytokines were
